Genotoxicity of chloroquine in rat liver cells: protective role of free radical scavengers.
The genotoxic effect of chloroquine (CQ), a 4-aminoquinoline antimalarial drug was investigated in rat liver cells using the alkaline comet assay. Chloroquine (0-1000 micromol/L) significantly increased DNA strand breaks of rat liver cells dose-dependently. Rat liver cells exposed to CQ (100-500 micromol/L) and treated with endonuclease III and formamidopyrimidine-DNA glycosylase, the bacterial DNA repair enzymes that recognize oxidized pyrimidine and purine, respectively, showed greater DNA damage than those not treated with the enzymes, providing evidence that CQ induced oxidation of purines and pyrimidines. Treatment of cells with 5 mmol/L N-acetylcysteine, an intracellular reactive oxygen species (ROS) scavenger, and 100 micromol/L and 250 micromol/L deferoxamine, an established iron chelator, significantly decreased the CQ-induced strand breaks and base oxidation, respectively. Similarly, the formation of DNA strand breaks and oxidized bases was prevented by vitamin C (10 micromol/L) (a water-soluble antioxidant), quercetin (50 micromol/L) (an antioxidant flavonoid), and kolaviron (30 micromol/L and 90 micromol/L) (an antioxidant and a liver hepatoprotective phytochemical). The results indicate that the genotoxicity of CQ in rat liver cells might involve ROS and that free radical scavengers may elicit protective effects in these cells.